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PREFACE. 



In order to obtain uniformity in the work done at the various 
plants of the American Bridge Company, it has been deemed 
advisable to prepare a system of standards for use in every engi- 
neering office to asssist the engineers and draughtsmen in making 
detail and shop drawings. 

These standards are the result of years of experience. They 
have been revised from time to time in order to keep pace with 
the progress made in the art of designing, and particular attention 
has been paid to have them adapted to the latest improvements in 
tools used in bridge construction. They also contain such useful 
tables and information as will be found convenient in every 
engineering office where steelwork is being designed. 

This present edition is a revision of former standards. Before 
finally adopting the same as the standards of the American Bridge 
Company, the engineers of the different plants were consulted and 
their suggestions incorporated, so that these standards, as now pre- 
sented, are applicable to steel structures of all kinds. 

Pencoyd, September, 1901. 



C. C. Schneider, 

Vice-President. 



793205 



Paul L. Wolfel, 

Chief Engineer. 
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Connections for beams of different depths. 
( framing opposite ) 
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Use standard gaxLge (2-^ ) in connection L? on beam with lig^htest web. 

The first hole XfK connection L^ is &^ firom bottom of beam in all cases 
except i£heli a t" beani frames opposite in which case the con- 
nection is special. 
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Anchor "^1 ^ U ^ 
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^ Bolt. Plain, «auare washer 
or Oast Iron Rosette. 




Hacked Bolt. 

sire and length of bolts variable. 
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Split Bolt. 
Punch holes f larger than size of bolts. 
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Expansion Bolt. 

In ordering five Metal to 
be fastened, also Dtam. 
and length of Bolt. 
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All Dimensions in Inches. 
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Bolts ^ diam. 
Beams should be 



spread so that ifvidth of separator ^^ W^^ comes in even quarters of an inch. 



Gas-pipe 
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BEAM5. 
Connections to Cast-iron Columns. 
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All seats to slope }i^\ 

All webs on lug^s to be K^^ thick. 

When the metal in the shaft of 
the column is of less thickness 
than that of the stiffeuer under 
seaty the shaft should be in- 
creased to. same thickness as stif- 
feuer for a distance of G^^ below 
to 6^^ above seat* 
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BEAflS AND CHANNELS. 
Standard Punching in Web. 
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Holes shown in eacb 
^onp can be punched 
in one operation (at 
Pencoyd) and any de- 
sired hole can be onxttt 
ed. 3 holes 3 apart and 
2 holes SH apart cannot 
be punched central in 
beam. 

Min. dist. a will in the 
first case be 3 plus 
amount g^iren in table 
and min. dist. ^ will in 
second case "beZH plus 
amount given in table. 
Holes.for Tie-Bods 
should be spaced. 4H ' 
apart for Sifto IZ 
Beams. 
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BEAMS AND CHANNELS. 






Standard Punching In Web. 
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Weight In pouuds per foot. 
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23.0 
21.9 
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8 



10 



n2 



3^x 


5 


xSft- 


3ix 


5^ 


x3i 


3ikx 


51- 


x3fe 


3ix 


5 


xSi^ 


3ft X 


5i 


x3fe 


3f X 


51 


x3l 


3ix 


5 


x3ir 


3&X 


5i^ 


x3ft 



lOi 
lOli 
10^ 
lOJI 
10^ 
lOli 
101 



IFe 
11 
111 

n 
m 

2 

2^ 

2^ 



9^0 

9i 

^h\ 

8i 

8^ 

81 

8% 

8i 




193.8 
231.0 
267.6 
287.6 
321.1 
354.3 
364.8 
395.5 



3.5 
3.5 
3.4 
3.4 
3.4 
3.3 
3.3 
3.3 



147.4 
183.4 
222.0 
2344 
273.7 
31.5.6 
320.0 
368.0 



3.0 
3.1 
3.1 
3.1 
3.1 
3.2 
3.1 
3.1 



53.1 

64.0 

75.0 

83.0 

93.7 

104.7 

111.0 

121.7 



15.63 
18.83 
22.06 
24.42 
27.5B 
30.78 
32.65 
35.81 



10 



12 



p> 111 



3^x 
3^x 
31 X 
3i-x 
3^x 
31 X 

3^x 
3ix 



6 x3i 
6fW3t% 
6|x3; 
6 x3i 
6i^ x3^ 
6i'x3f 
6 x3i 
6iVx3^ 
6J-X3I 



121 
12i^ 
121 
12^^ 
12f 
1211 
121 
12y 
13k 



II 



11 



liillA 



11 

m 

2 

2i 

2i 

2h 

2i 



|1U 
I'OU 
101 
lOS 
lOf 
105j 
10 i 




337.0 
391.4 
4446 
469.1 
518.0 
566.5 
579.7 
622.5 
666.6 



3.9 
3.9 
3.9 
3.8 
3.8 
3.8 
3.7 
3.7 
3.7 



287.8 
346.9 
409.2 
426.3 
489.2 
555.8 
562.4 
628.2 
699.1 



3.6 
3.7 
3.7 
3.6 
3.7 
3.8 
3.7 
3.7 
3.8 



72.6 
85.2 
97.7 
106.1 
118.4 
130.9 
137.9 
149.6 
162.0 



21.36 
25.06 
28.76 
31.22 
3484 
38.50 
40.56 
4402 
47.64 
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SHEARING AND BEARING VALUE OF RIVETS. 






Values above 
« below 


or to rtg^ht of upper zigz&g lines are g^reater than double shear. 
« « left «« lower « « " less '« single " 


MAM. 


OFRivrr 


AREA 

IN 

8Q. INS. 


SINGLE 
SHEAR 


BEARING VALUE FOR DIFFERENT THICKNESS OF PLATE AT 12000, PER SQ. INCH. 1 


FRAC. 


DEC'L 


i 
4 


h 


1 


7 
IB 


i 


^ 


5 


11 
I6 


3 

4 


13 

ie 


7 
8 


il 


1 


1 

f 


.376 
.500 
.625 


.1104 
J963 
.3068 


660 
.1180 
1840 


1130 
1500 
1880 


1410 


1690 


2630 


3000 
3750 


4220 


4690 














1880 
2340 


2250 
2810 


3280 


1 

1 

1 


,750 
.876 
1.000 


.4418 
.'»013 
.7854 


2650 
3610 
4710 


2250 
2630 
3000 


2810 


3380 
3940 


3940 
4590 
6250 


4500 
5250 
6000 


5160 
5910 
6750 


5630 


6190 


6760 
7880 


8630 
9750 


9190 
10500 


9840 
11250 


12000 


3280 
3750 


6560 
7500 


7220 
8250 


4500 


9000 


»AM. 


or RIVLT 


AREA 

IN 

8Q. INS. 


SINGLE 

SHEAR 

At ♦ 

7S00 


BEARING VALUE FOR DIFFERENT THICKNESS OF PLATE AJ ISOOof PER SQ. INCH. 1 


FRAC. 


OEC'L 


i 


,1 


1 


fe 


1 


,1 


i 


^ 


5. 

4 


t 


7. 
8 


§ 


1 


8 

i 

i 


.375 
.500 
.625 


.1104 

.1963 
.3068 


830 
1470 
2300 


1410 
1880 
2340 


1760 


2110 


3280 


3750 
4690 


5280 


5860 














2340 
2930 


2810 
3520 


4100 


1 

1 


.750 
.876 
1.000 


.4418 
.6013 
.7864 


3310 
4510 
5890 


2810 
3280 
3750 


3520 


4220 
4920 


4920 
6740 
6560 


5630 
6560 
7500 


6330 
7380 
8440 


7030 


7720 
9030 


8440 
9850 


10670 
12190 


.U480 
13130 


12300 
14060 


16000 


4100 
4690 


8200 
9380 


5620 


10310 


11250 


DIAM, 


OF RIVET 


AREA 

IN 

SQ. INS. 


SINGLE 
SH£AR 




BEARING VALUE FOR DIFFERENT THICKNESS OF PLATE AT ;9«000* PER SQ. INCH. 


FRAC. 


DECX 


11000 


i 


16 


3 
8 


^ 


1 
5 


h 


5 


^ 


1 


.a 

16 


i 


41 


1 


f 
1 

f 


.376 
.600 
.625 


.1104 

J963 
.3068 


1210 
2160 
3370 


2060 
2750 
3440 


2580 


3090 


4820 


5500 
6880 


7740 


8600 














3440 
4300 


4130 
5160 


6020 


1 

1 

1 


.760 
.875 
1.000 


.4418 
.6013 
.7854 


4860 
6610 
8640 


4130 
4810 
5600 


5160 


6190 
7220 


7220 
8430 
9630 


8250 
9630 
11000 


9280 

10640 
12380 


10320 


11340 
13240 


12380 
14440 


15640 
17880 


16840 
19260 


18060 
20630 


22000 


6020 
68S0 


12040 
13750 


8250 


15130 


16500 


DIAM.. 


OF RIVET 


AREA 

IN 

SQ. INS. 


SINGLE 

SHEAR 

AT * 

12000 




BEARING VALUE FOR DIFFERENT THICKNESS OF PLATE AT 24000^ PER SQ. INCH. 1 


-RAC. 


DEC'L 


k 


^ 


1 


^ 


1 


9 

16 


i 


11 
15 


1 


11 


i 


f? 


1 


:i 

1 
2 

8 


-375 
.500 
.625 


.1104 
.1963 
.3068 


1320 
2360 
3680 


2250 
3000 
3750 


2810 


3380 


5250 


6000 
7500 


8440 


9370 














3750 
4690 


4500 
5620 


6560 


3 
4 

7 
1 


.760 
.875 
1.000 


.4418 
.6013 
.7864 


6300 
7220 
9430 


4500 
5.250 
6000 


5620 


6750 
7870 


7870 

9190 

10500 


9000 
10500 
12000 


10120 
11810 
13600 


11250 


12370 
14440 


13500 
15750 


17060 
19500 


18370 
21000 


22500 


24000 


6560 
7500 


13120 
15000 


9000 


16600 


18000 
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11 
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Both sides 
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Lengths of fleldrivets for variant grips. 
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?.Vi?....^ 






_ Grip 
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d 


i\ 


v ■^■~' 
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^ 


GRIP 




i. — 


Length 1 




GRIP 


i^. J^?flrfA._ 


■A 




GRIP 


DIAMETER 


' DIAMETER 


i 


f 


a 

4 


2. 
a 


1 


i 


« 


a 

* 


r 
s 


1 


i 


X* 


li 


2 


2i- 


2i 


i 


li- 


IS- 


14 


14 


14 




1 


u 


2 


21 


2i- 


2f 


1 


if 


l4 


14 


14 


14- 


s 


f 


if 


2i 


2i 


21 


2i 


f 


li 


14 


14 


14 


14 


a 

r 


i 


2 


2f 


21- 


2i 


2^ 


1 


14 


14 


14 


14 


If 


i 


1 


2V 


2i 


2f 


21- 


2J 


1 


If 


If 


14 


2 


2 


1 


H 


21 


2^ 


21. 


21- 


2i- 


^i 


li 


2 


2 


2i 


24 


H 


'i 


2f 


21- 


21- 


21- 


3 


'i 


2 


24 


24 


24 


2i 


^f 


4 


2i 


2* 


2i- 


3 


3i 


^f 


2i 


2J 


24 


24 


24 


H 


H 


2f 


3 


3^ 


3i 


31- 


^^ 


24 


24 


24 


24 


24 


H 


^f 


2J 


3i- 


3i- 


3f 


3i 


^f 


24 


24 


. 24 


24 


24 


^f 


^f 


3 


3i 


3§- 


3J- 


31 


^1- 


2i 


24 


24 


2| 


• 24 


^f 


^i 


3t 


31- 


3i 


3f 


3i 


^ 


24 


24 


24 


24 


3 


H 


a 


3i 


3i 


3f 


31- 


3i 


2 


24 


24 


3 


3 


3^ 


2 


H 


31- 


3* 


3!- 


3J. 


4 


H 


24 


3 


34 


3i 


34 


H 


H 


3i 


31- 


31- 


4 


4i 


H 


3 


3i 


34 


34 


34 


H 


n 


31 


3i 


4 


4i 


4i- 


n 


34 


34 


31 


34 


34 


n 


»i 


31 


4 


4i- 


4i 


41- 


«f 


34 


34 


34 


34 


34 


H 


»f 


3i 


4i 


44- 


4S- 


4i 


«f 


34 


34 


34 


34 


34 


H 


»f 


4 


4i 


41- 


4-k 


4f 


»i 


34 


34 


34 


34 


34 


»f 


H 


4i 


41- 


4i 


4i 


4f 


»s 


34 


34 


31 


34 


4 


»f 


3 


4?- 


4i 


41- 


4^ 


5 


3 


34 


34 


4 


4i 


M 


3 


3f 


4i 


41 


4i- 


5 


5i 


H 


4 


4 


44 


44 


44 


3f 


3f 


4^ 


4J- 


5 


5-^ 


5* 


^i 


44 


44 


44 ' 


44 


44 


3^ 


«f 


41- 


' 5 


5i 


5f 


51- 


sf 


44 


■ 44 


44 


44 


•44 


3f 


H 


4f 


H 


5i 


51 


5i 


H 


44 


44 


44 


44 


44 


^^ 


H 


5 


5i- 


Si- 


5i 


5^ 


«f 


44 


44 


41- 


44 


44 . 


3f 


3f 


Si- 


5f 


Si 


5F 


51- 


af- 


44 


44 


4f 


44 


5 


»^ 


«^ 


Si 


6i 


H 


5^ 


5J 


3| 


44 


44 


44 


5 


54 


^i 


4 


5f 


51 


5f 


H 


6 


4 


44 


6 


54 


54 


54 


4 


^4 


5i 


5J 


5J 


6 


6i 


^'f 


5 


54 


54 


54 


54 


H 


^1 


5f 


51 


6 


6i 


6i 


^i 


54 


54 


54 


5f 


54 


^i 


^f 


5f 


6 


6i 


6i- 


6f- 


^§ 


54 


54 


54 


5i 


54 


^f 


*f 


6 


6 k 


61- 


6i 


6f 


H 








54 


54 


H 


^f 


ei 


6f 


6^ 


64 


61- 


*^ 








54 


54 


H 


"f 


6i 


6i 


61- 


61 


61 


*% 








54 


6 


^^ 


^1 


6f 


ef 


6f 


6J 


7 


. "1 








6 


64 


«'f 


5 


6f 


61- 


6i- 


7 


» 7- 


5 








64 


64 


S 


*i 


61 


6i 


7 


7i 


7f 


*f 








6i 


61 


H 


*i 


61 


7 


7i 


7i 


71- 


«i 








64 


64 


H 


^1 


6f 


•Ti 


7i- 


7f 


74- 


«!- 








64 


64 


*f 
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Lengths for variant grips 
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14 
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li 


li 
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7 
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1 


l\ 


li 
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2 


1 


'I 


64 


64 


64 


7 


7 


H 


1 


U 


If 


2 


2 


24 


1 


6 


64 
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7 


7 


74 


e 
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24 
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^f 


2 


2J 


2| 
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«f 
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74 


74 
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«f 


H 
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2f 
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2i 


2i 


'f 


«f 


74 


74- 


74 


74 


74 


«f 


^1 
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2i 


2i 


2f 


24 


^f 


«f 


7f 


74 
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2i 


2f 
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3 
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«f 
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3i 


31 
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*f 


ri 
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9 
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2^ 


2S 


8 


X 


B_ 
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4 
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3 


3^ 


3^ 

4 


X 
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18 


3^ 


i 


5 


i. 

3 
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3 


3i 
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_3_ 

4 


X 


_3_ 

16 
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3 


5 


3 
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If 


3f 


3i 


3^ 


8 


X 


_7_ 
39 


4 
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9 


6 


8 
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If 


51 


3f 


3a 
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8 


X 
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89 
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1 
3 


6 
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8 


2i 
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NOI 


CE:- Use pina with 16 


mas nuts, in preference to cotter pins, whenever possible. 
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PILOT NUTS. 




























Cast Steel. 


























All dimensions In inclies. 
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6 ThreadB per 


inch. 








6 Tlireads per 


inch. 
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H 
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T 


It 

L 


J 


B 
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i 
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B 


T 


L 


Hi 
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1' 


2 


li- 


Ih 


If 


5 


14 


8f 


L 

a 
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L 8 
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a 

4 


2 
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If 
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H 


If 
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1| 
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L 9 
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3i 


4 


2 


1^ 


u 


H 


H 


2 


IS 


if 


5j 


2i 
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B 
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4^ 


8, 

4 
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2 


n 


«f 


a 
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6 


2^ 
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3i 


_3 

4 


2 
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2 


«f 


3 


21 
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6i 


2f 


12 


4 




L12 


812 


4J 


3_ 

4 


2 


2^ 


2f 


5 


3i 


21- 


2h 




6f 


2j 


12 


4 




LIS 


81S 


3^ 


± 

4 


2 


2f, 


2f 


Si 


3i 


2f 


H 


if 


7 


3 


12 


4 




L14: 


81Jr 


2i 


a 

4 


2 


2S 


2f 


5| 


3f 


3 


2^ 


2 


8i 


3f 


15i 


2_ 
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L15 


815 


4i 




2f 
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3 


3f 


4 


3 
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2 


8i 
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15^ 


_7 

8 




L16 


81Q 


3i 




2i 


2S 


3 


4 


4i 


3i 


3^ 


2 


Bi 


3j 


16i 
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L17 
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4i 




2i 


3^ 


3i 


4| 


M 


3i 


3^ 


2 


9 


3| 


15f 
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3i 




2i 


3^ 


3^ 
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3i 


3^ 


2 
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a 
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819 
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2i 


3^ 
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4^ 
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2f 
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3^ 


2 
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4i 
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821 
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2i 
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4 


5f 


H 


4i 
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2 
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4| 


20i 
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L22 
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2i 


4h 


4^ 


^f 


51- 


4^ 


4h 
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4i 


20f 
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4h 


4i 


5! 
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4t 
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4i 
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2i 
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U 
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4- 
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6! 


6i 


5 
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2i 


12 


5f 
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L26 


826 
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3 
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6 


6| 


61 


5| 


5^ 


2i 
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L27 
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5^ 


6f 


7 
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5^ 


2f 
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6 
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5& 


5f 


7 
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2^ 
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6^ 
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5S 
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7i 


5f 
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2i 
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6i 
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5^ 
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^i 
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2i 
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6 


7f 


8 


6 


5il 


2i 


13i 


6f 


23 


u 


^ 4 


LS2 


8S2 


3i 




3 


Oli" 
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2i 
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8S4 
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DRIVING NUTS, 
Cast Steel. 



JPAFTTMENT OF CIVIL ENGiNEZ.^ 
BERKELEY. CAL 









6 threadi 


1 per Inch 








DIAMETER 


DIAMETER 


SIZE OF 


LENGTH 


LENGTH 


INSIDE 


DIAMETER 


pat;_no. 




OF SCREW 


ROUGH HOLE 


OF THREAD 


OVER ALL 


DIAMETER 


OF HOLE 




n 


s 


H 


T 


£ 


I 


B 




INCHES 


INCHES 


INCHES 


INCHES 


INCHES 


INCHES 


INCHES 




H 


H 


1^ - 


li 


4 


li 


-I- 


D 3 


21- 


2 


It 


li 


41 


af 




8 


D 4 


3i 


2i 


2h 


If 


5 


af 


1- 

4 


D 5 


4 


3 


2^ 


2 


5i 


3^ 


7_ 

8 


D 6 


4i 


3i 


3h 


a 


5i 


3f 


" 


D 7 


Si 


4 


3g 


a 


6i 


4i 


1 


n 8 


6 


M 


4^ 


a 


6f 


4f 


u 


2> 9 


6i 


5 


411 


a^ 


7i 


5^ 


(t 


DIO 


H 


5i 


5^ 


21- 


7-I- 


51- 


(( 


nu 


8i 


6 


en 


2i 


n 


6^ 


(4- 


D12 
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MAXinun BENDINQ MOHENTS ON PINS 


PIN 


MOMENTS IN INCH POUNDS FOR FIBRE STRAINS PER SQ. IN. OF 


PIN 1 


DIAM. 

INCHCS 


AREA 


15,000 


18,000 


20,000 


22,000 


25,000 


AREA 


DIAM. 

INCHES 


1 

H 
H 


0.785 
1.227 
L767 
2.405 


1470 
2880 
4970 
7890 


1770 
3450 
5960 
9470 


1960 

3830 

6630 

10500 


2160 

4220 

7290 

11570 


2450 

4790 

8280 

13200 


0.785 
1227 
1.767 
2.405 


1 


2 

H 


3.142 
3.976 
4.909 
6.940 


11800 
16800 
23000 
30600 


14100 
20100 
27600 
36800 


15700 
22400 
30700 
40800 


17280 
24600 
33700 
44900 


19600 
28000 
38400 
61000 


3.142 
3.976 
4.909 
5.940 


2 

H 


3 
Si 

H 

5J 


7.069 

8.296 

9.621 

11.045 


39800 
50600 
63100 
77700 


47700 
60700 
75800 
93200 


53000 

67400 

84200 

103600 


58300 

74100 

92600 

113900 


66300 

843C0 

105200 

129400 


7.069 

8.296 

9.621 

11.045 


3 
3f 


4 

H 

H 
H 


12.566 
14.186 
15.904 
17.721 


94200 
113000 
134200 
157800 


113100 
135700 
leiDOO 
189400 


125700 
150700 
178900 
210400 


138200 
165800 
19680d 
231500 


157100 
188400 
223700 
263000 


12.566 

15.904 
17.721 


4 
4^ 


5 

H 

5| 


19.635 
21.648 
23.758 
25.967 


184100 
213100 
245000 
280000 


220900 
266700 
294000 
335900 


245400 
284100 
326700 
373300 


270000 
312500 
359300 
410600 


306800 
355200 
408300 
466600 


19.635 
21.648 
23.758 
25.967 


5 

H 

5% 


6 


28.274 
30.680 
33.183 
35.785 


318100 
359500 
404400 
452900 


381700 
431400 
485300 
643500 


424100 
479400 
539200 
603900 


466500 
527300 
593100 
664200 


530200 
599200 
674000 
754800 


28.274 
30.680 
33.183 
35.785 


6 
6i 


7 

H 

7i 


38.485 
41.282 
44.179 
47.173 


505100 
561200 
621300 
686500 


606100 
673400 
745500 
822600 


673500 
748200 
828400 
914000 


740800 

823000 

911200 

1005300 


841900 

935300 

1035400 

1142500 


38.485 
41.282 
44.179 
47.173 


7 

7i 
7f 


8 

Si 
Si 
Si 


60.265 
63.456 
66.746 
60.132 


754000 
826900 
904400 
986600 


904800 

992300 

1085200 

1183800 


1005300 
1102500 
1205800 
1315400 


1105800 
1212800 
1326400 
1446900 


1256600 
1378200 
1507300 
1644200 


50.265 
53.456 
56.745 
60.132 


8 
H 

Si 

8i 


9 

oi 

H 

oi 


63.617 
67.201 
70.882 
74.662 


1073500 
1165500 
1262600 
1364900 , 


1288200 
1398600 
1515100 
1637900 


1431400 
1554000 
1683400 
1819900 


1574600 
1709400 
1851800 
2001900 


1789200 
1942500 
2104300 
2274900 


63.617 
67.201 
70.882 
74.662 


9 

H 
H 


to 

lOi 
lOi 

loi 


78.540 
82.520 
86.590 
90.760* 


1472600 
1585900 
1704700 
1829400 


1767100 
1903000 
2045700 
2195300 


1963500 
2114500 
2273000 
2439300 


2159900 
2325900 
2500200 
2683200 


2454400 
2643100 
2841200 
3049100 


78.540 
82.520 
86.590 
90.760 


to 

m 
m 

loi 


11 

in 

iH 
11} 
12 


95.030 

99.400 

103.870 

108.430 

113.100 


1960100 
2096800 
2239700 
2388900 
2544700 


2352100 
2516100 
2687600 
2866600 
3053600 


2613400 
2795700 
2986300 
3185200 
3392900 


2874800 
3075400 
3284800 
3503700 
3732190 


3266800 
3494800 
3732800 
3981500 
4241200 


95.030 

99.400 

103.870 

108.430 

113.100 


11 

Hi 
12 
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EYE BARS 


(^ 


Ordinary 

/ 




Adjustable 


/^i"^ 


\ 


1 


lililf > 


e' 6," p 


(t 


) 


) 


^^ 




MIn. Length C. to end 


> 

referably \ 


r'o" 


WIDTH 
OF 
BAR 


MIN. 

THICKNESS 

OF BAR 


HEAD 


SCREW END 


THICKNESS 
OF BAR 


WIDTH 


DIAM. 


MAX. 
PIN. 


ADD'L MATERIAL 
FOR HEAD 


ADD'L MATERIAL 

FOR uptrr 


DtAM. 


LENGTH 


BAR 


2 


I .INS. 


INS. 


INS. 


FT. A INS. 


FT. A INS. 


Ids. 


INS. 


INS. 


INS. 


8 


41- 


11 


0- li 


0- 7 


2 


5 


« 


« 


•• 


5i 


2l 


1-Oi 


H 


3 

T 


5i 


2i 


0- 9i 


I- 1 


2i 


5 


f. to tri 


H 


" 


6i 


3i 


1-U 


3 


4 


7 


3 


1- 3 


1- 5 


2^ 


5i- 


Itol^ii^ 


3 


" 


8 


4 


1- 6 


.1- 5 


2f 


6 


UtolJ 


4 


f 


9i 


4i 


1- 8 


1- 8 


3 


6 


Itoll 


4 


" 


lOi 


5i 


1-10 


1- 8 


3^ 


6i 


lA to 1} 


5 


J8. 

4 


llf 


5 


1- 9 


1- 9 


3i 


6i 


itoiA 


S 


1 


12i 


6 


2- 1 


1- 9 


3i 


7 


IJtoU 


6 


J. 

4 


13i 


5i 


I-ll 


1-11 


3i 


8 


Utolft 


6 


1 


14i 


6i 


2- 2 


1-11 


4 


8 


Htoif 


H 


■i- 


16 


6i 


2- 3 


2- 3 


4i 


9 


ijtoiA 


r 


# 


17 


7f 


2- 8 


2- 3 


4f 


9 


l|toli 


8 


1 


17 


6i 


2- 3 












1^ 


18 


7i 


2- 6 










8 


li 


18i 


8 


2-10 












9 


u 


19i 


71- 


2- 6 












M 


2li 


•91- 


3- 1 










9 




















10 


If 


22 


9 


2-11' 












r< 


23 


10 


3- 3 










10 




















12 




































12 








• 












n 


otej Eye 1>^ 


u>& ace hydraulic tprsred^ and are guaranteed, to develop the lullstrens^th 
under eojidition« gbreiLlu the above taUe, when, tested to destruction* 


oCtbe bar 


> 
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STANDARD UP5ET5. 


















For Round and Square Bars. 












ROUND 


O 


BARS 






SQUARE 


U 


BARS 




ROUND 


UPSET 


UPSET 


SQUARE 


DUM. 


AREA 


MAM. 


LENGTH 


ADD 


AREA 
AT ROOT 


EXCESS 

AREA 


EXCESS 

AREA 


AREA 
AT ROOT 


ADD 


LENGTH 


DIAM. 


AREA 


DIAM. 


INCHtt 


•Q.INt. 


INCHES 


INCHES 


INCHES 


SO. INS. 


% 


% 


SQ.INS. 


INCHES 


INCHES 


INCHES 


SO. INS. 


INCHES 


4- 


0.307 


7 

T 


4 


4i 


0.420 


36.8 














s 

8 


s 


0.442 




4 


31 


0.560 


24.4 


20 6 


0.694 


3i 


4 


li 


0.563 


a 

•A 


7 
8 


0.601 


■'■T 


4 


5 


0.891 


48.3 


16.3 


0.891 


4 


4 


a 


0.766 


7 
8 


1 


0.786 


1 ' 


4 


4| 


1.067 


34.7 


29.5 


1.295 


4 


4 


u 


LOOO 


1 


If 


0.994 


4 I 


4 


3J 


L295 


30.3 


19.7 


1.615 


41 


4i 


li 


L266 


n 


H 


1.227 




4i 


Si 


L616 


23.5 


3L1 


2.049 


4i 


4i 


li 


L563 


li 


H 


1.485 


1 * 

*4 


4i 


3i 


L744 


17.4 


2L7 


2.302 


4^ 


5 


2 


L891 


n 


If 


1.767 


2 


6 


4i 


2.302 


30.3 


34.0 


3.023 


41- 


5 


2i 


2.250 


H 


H 


2.074 


21 


6 


4i 


2.651 


27.8 


29.6 


3.410 


4i 


6^ 


2! 


2.641 


If 


H 


2.405 


2^ 


6 


4 


3.023 


26.7 


2L3 


3.716 


4i 


5i 


2i 


3.063 


jf 


A 


2.761 


2i 


6i 


4i 


3.410 


23.9 


3L4 


4.619 


5i 


6 


2?- 


3.616 


jf 


2 


3.142 


2^ 


5i 


3f 


3.716 


18.3 


27.7 


6.107 


4^ 


6 


2i 


4.000 


2 


2i 


3.647 


21 


5i 


3i 


4.165 


17.1 


20.2 


6.430 


4i 


6 


3 


4.516 


H 


2i 


3.976 


2} 


6 


4i 


6.107 


28.5 


28.6 


6.510 


5^ 


6i- 


3i- 


5.063 


2i 


21- 


4.430 


3 


6 


41- 


6.430 


22.6 


33.8 


7.548 


6t 


7 


3i 


5.641 


2f 


2i- 


4.909 


3i 


eir 


41- 


6.967 


2L3 


30.7 


8.170 


6t 


8 


31- 


6.250 


2^ 


2f 


6.412 


3i 


6i 


4^ 


6.510 


20.3 


36.0 


9.305 


61- 


8 


3i- 


6.891 




2^ 


6.940 


3f 


7 


4i 


7.088 


19.3 


32.1 


9.9^4 


6 


8 


4 


7.663 


2't 


.2i 


6.492 


31- 


8 


51- 


8.170 


26.9 


37.0 


U.329 


8 


9 


4i- 


8.266 


2^ 


3 


7.069 


3^ 


8 


sf 


8.641 


22.2 


4L7 


12.763 


7i 


9 


4i 


9.000 


3 


3f 


7.670 


3} 


8 


51 


9.305 


2L3 














3f 


3f 


8.296 


4 


8 


4i 


9.994 


J0.7 














3f 


31 


9.621 


4^ 


9 


5^ 


1L329 


17.7 














3f 


31 


11.046 


4^ 


9 


4^ 


12.753 


16.5 














3\ 
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SLEEVE NUTS AND TURNBUCKLES- 










All Dimensions in Tnches. 




U— 

-r 1' -v 


-^--. 


'-a 


K... L ^ 


D 


Manufactured by the 

Cleveland City Forge & Iron Company, 

Cleveland, Obio. 

^..T_^ X_ ^,T___^ I-4-.H 






t: 




w 


£■ 


\"^~i J 


1--- 


ft 


f^) 


h,H 


AJ ^; 1...... 




l^-i^ "'— 


U-T. > a 

standard Length X - 6" 

Extra Leuffths, »; !!»; 18^ 84^ 86,' 48* & 7ft' 


Special Prices), 


DIAM. 

OF 
SCREW 

u 


LENGTH 

OF 
THREAD 

T 


LENGTH 
OF NUT 

L 


SHORT 
DIAM. 


lONG 
DIAM. 

B 


INSIDE 
DIAM, 

c 


THrCK- 
NE88 

t 


WEIGHT 
IN LB8. 


WEIGHT 
IN LBS. 


STANDARD DIMENSIONS 


DIAM. 
OF 


t 


A 


B 


C 


i 


T 


U 


7 
8 


li 


7 


If 


•li 


Ik 


\ 


2 J 


2F 


B 

8 


li 


2i 


U 


81 


Is 


7 


1 


11 


7 


1| 


li 


11 


1 
4 


3 


3i 


7 
10 


" 


2.^ 


XI 


9 


li 


1 


1% 


11 


74 


2 


2S 


ll 


B 

xa 


3i 


4 


a 


44 


2^ 


If. 


91 


■is 


li 


1\ 


" 


u 


U 


" 


" 


" . 


-4 ,. 


54 


44 


li 


2f 


Ill 


^ 91 


li- 


H 


1% 


2 


8 


21 


21 


iS- 


3 
8 


44 


6 


" 


If 


3.4 


iJi 


lOi- 


2^ 


If 


1% 


" 


it 


" 


« 


44 


44 


Bi 


7 


8 

8 


" 


3^ 


H; 


lOi 


2\ 


li 


If 


2k 


8i 


2f 


3f. 


li 


k 


8 


84 


" 


li 


3i 


2 


lOi 


2f. 


4 


n 


u 


" 


k> 


" 


44 


u 


84 


10 


" 


2 


3! 


2r 


Hi 


21 


li 


n 


2i 


9 


Sf 


3| 


2i 


I 


10 


114 


11 

la- 


" 


3i 


2S^ 


111 


^10 


li 


2 


" 


" 


n 


ti 


". 


" 


.11 


13 


44 


2\ 


4i 


21 


12 


3 


2 


H 


21 


^ 


3^ 


4i 


21 


e 
IT 


14 


15 


II 


21 


4i 


2i 


121 


3?. 


H 


«J 


a 


" 


a 


U 


44 


4*4 


15 
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American Bridge Company. 

BKOOKLrtf 



shkct no. 
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BRANCH. 







In Charoc or ATU<gje7:.. 



57 



Digitized by 



Google 



CORRUGATED STEEL. 



Roof uteel. 




^ I Oloslnc rivet. 

Gable flnisli for steel end. 



e finisli 
parapet 



Boofftteel 



b rlvet.\, 



It oof steel turned 
behind vent end steel. 

Finisli of vent ends. 



Finish ancle 



JCnd WalL 



Gable finish with brick wall. 




Slope about i'ln 10 'to 15/ 




Side lap for roof Cor. steel. 

Corrnteated steel for rooflny U rolled frAin a sheet SO " 
wide In the Hat, 27^ ''wide when rolled one edge up and 
one down. Laid with \^ " eormfratlons lap will eover 24" of roof. 

When ordering lUte distlnetiy that the sheeting Is for 
rooflng; is to be 37^// wide after eorrugating; corrugations to be 
X'^deep; whether sheeting Is to be galvanised or blaek, painted; 
give gage specified. 

Order sheets, wherever possible, In even feet lengths to span two 
purlin spaces. 

Allow O'^end lap for roofs of 6 ''pitch. 

Allow 8'' end lap for roofs of 4'' pitch. 

For roofs of less than 4 ''pitch lap 8" and lay with Slater's 
Cement. 



Table of clincb rivets. 



Purlin leg. 


a" 


iW*- 


8H" 


v.*H- 


Length. 


4" 


5" 


8" 


1" 

— 7^ 



For small roofs use 
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CORRUGATED STEEL. 



Cllai 



Closj 



Closj 



ClosI 



Clipi 



Side Purlins 





J Closing Rivets 

Inside Corner 
Capping. 



■>] Outside Corner 
Capping. 



»4 Net 



-^'^.^^''N-/^ 






» for Cor. Steel Siding 

teel for sldlnc Is rolled fVom a 

Kthe flat, SttVlde when rolled 

n, laid with one eorrusatlon 

4'or«ide. 

ig state distinctly that the 

sldlnc; Is to be S6' wide after 

irrvfatioas to be ^' deep; 

IS Is to be galvanized or blaek^ 

i«e. 

rheroTer possible In even feet 

9 purlin spaees. 

ap. 

>e to be rlTeted, space dosing 

apart. 



ood Block 



Side Jamb / ^^ ^oor 

' w 

Wood Door Frame ^ 

Provide roller £:uides and door stops to liold 
doors securely In place i¥lien open or sliut 




Steel Door Frame 
Door 
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FlasMuff unleiiB other wine »pccli 
1» uAually one gauge thinner tha 
roof covering Ar of same kind of 
material. 



uprlfflitn at 
Is of louvre*. 



"x}i"bracketi 
Icejotntn. 



ce of metal— 
»« upeeilled. 



Louvres of this kind are i 
of^;:4 8teeL Maxlmun 
End lap )^" to )<." Ord( 
louvres 11" wide. 
■^" holes In uprl^htSy 
for )<"ovai screw head 
bolts >^" lone. 



K"xM'' Straps 

[axlmum lenctl 
»uvre8 7-0/'no] 
rder steel 11" -w 
" holes for H"fl 
>rew head bolti 

* **' Brackets a 



Roof 



IS" Flash 
Roof Steel. ^ 



BERLIN 
LOUVRES. 



IHIFFLER 
X)UVRES. 
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ORDINARY WINDOW SASH 



Slmensioiui in feet and inches. 



o9 

Z -I 



SIZE OF 
GLA95 



WIDTH 
W 



HEIGHT 



STYLE 



STYLE 



HEIGHT 



WIDTH 



SIZE OF 
GLASS 



10x12 
12x12 
10x14 
12x14 
10x16 
12x16 
14 X 16 



2- Hi 

2-lU 
3-5i 

2-m 

3-5i 
3-11^ 



2-61 
2-5S 
2-91 
2-9| 
3-14 
3-li 
3-li 



U J 



r 




"1 


1 






^ 












... 


if 


J 



4-7i 
4-7i 
5-3i 
5-3i 

5-lli 
5-lli 



2-11t 
3-5i 
2-lli- 
3-5i 
2-lli- 
3-5i 
3-lH 



10x12 
12x12 
10x14 
12x14 
10x16 
12x16 
14x16 



B 



10x12 
12x12 
10x14 
12x14 
10x16 
12x16 
14x16 



2-Ui 
3-5i 
2-Ui 
3-5i 
2 -Hi 
3-5-J 
3 -Hi 



3-6 
3-6 
4-0 
4-0 
♦4-6 

♦ 4-6 

♦ 4-6 



..._J 






6-8i 
6-8-i 
7-8i- 
7-8i- 

• 8-8i 

• 8-8i 

• 8-8i 



2-Ui 
3-5i- 
2-lli- 
3-6i- 
2-lli 
3-5i 
3-lli 



10x12 
12x12 
10x14 
12 X.14 
10x16 
12x16 
14^16 



1^1 



8 



10x12 
12x12 
10x14 
12x14 
40x16 
12x16 
14x16 



3-91 

♦ 4-54 
3-91 

»4-5i 
3-9| 

♦ 4-5| 

♦ 5-li 



2-6* 
2-54 
2-91 
2-9i 
3-li 
3-lt 
3-li 



FR i 



w 






I 



4-7i- 
4-7-1- 
6-34- 
5-3i- 

6-m 

5-Jl^ 
5-lli 



3-94 
♦ 4-64- 

3-9| 
♦4-51- 

3-9t, 
<-4-6| 
•5 -If 



10x12 
12x12 
10-X14 
12x14 
10x16 
12x16 
14x16 



12 



10x12 
12 X 12 
10k 14 
12x14 
10x16 
12x16 
14x16 



3-9-1 

♦ 4-5i 
3-9-1 

♦ 4-6f 
3-9-1 

♦ 4-6T 

♦e-i-l 



3-6 

3-6 

4-0 

4-0 

*4-6 

*4-6 

♦ 4-6 









" 


i 










4'i 








^ 


t 


K — 


"] 


w 


--» 





I : 



._♦. 



6-8f 
6-8i 
7-8i 
7-8i 
8-8i- 
8-8i 
8-8^ 



3-91 

♦ 4-5f 
3-91 

♦ 4-^ 
3-91 

♦ 4-5f 
*6-li 



10x12 
12x12 
10x14 
12x14 
10x16 
12.x 16 
14x16 



:Xote: 8iaBes marked thus* hare VH sash. 
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CONTINUOUS FRAflES AND SASH IN MONITOR. 



ag- 



ag- 



^3~jO 



IH Stop 



IH X 5 Jamb 



^ 




SECTION 



i-J^round-4^ i^j IfiU' Wfi'' ii«'' \2^A\ 1 2" 

-H■^-o^ — 4^*^*!*- — Glass ^h Glass — »|j*-— Glass — ^--smj-— 



-WrGlass, Mimtins and 4J^-'- 
PliAN 



Design shown is for fixed sash for- monitor; for swings monitor slftsh, cut stops off as 
shown by dotted lines and omit head stop on inside. 

Make frames and sash of White Pine, excepting i^piking and bloGking pieces, which 
are to be of Spruce, Hemlock or Norway Pine, planed on i^ll exposed sides, por swing 
sash order two trunnions for eHrCh sash, and call for lever operating device. 



62 



Digitized by 



Google 



CONTirOJOUS SASH 




^^s ='■ 






4r 


^€or. Steel 

Purlin Tinner's Nails 






fii" f "" '■ •,;",■ 


1 'IV •',',] 


^^.-^..=..^^..^ 


-. 4 / 




"J 


7 -f.-'iii 


r 






i '' 1 .. 




1 


Top Rail 
























• no 












^ ' , ' 








-J 












.',' r~ 1 1 '. 










fl 














2 


' l'* 






Muotin 




?ll» 














• 


i 
1 














If 






" 


id 




Dimenslonii of sash determined by number 


';l 






a 






•1 1 

•1. , 




» 


and size of lights. 


M'l 






1 










1« 


1 1 1 


" i' 

:! 
'•'i« 






a 

1 




"" 


■■1 


^2 




i ! i 








0( 






i 1 


15 




Usual sizes of lights, 10 x 19,''lS x Is/ lo'x 14 ' 


^ 






g 








J"^ 




^ and 1^'x 14; No. 3 American glass. single strength. 












•l ;: 


1) •■ 


» 


ac For lights larger than 158"x 14'use double 


•';1 










'1 ' 


1? 




strength. 








is 






.a 








5« 


'■'\' 1 










^•» 






"« 






i| 




■i|: 
















1 






[': ' 


9 

L -r r, ,- 


'' 1 










r 

1! 






1 
1 






';'!'!' ''' 


II 






i Screw; 12 blue, round 
] headed, S^^loug, with 
( washer. V 
\^ laottom Bail 














« i' ' 


^ 






• '> 






1 






: !• 1 








ii 






1 




— 


• : > 






ll 

ll 

• ;• 




Ck 


1 
1 

11 


o • ^"^■-♦e *^ « 


J 




l_ _ J ^.i i i^ ) 


i 


Hi--,-V--^'-V' •-•--' ■ • •■ •,., - ^^-^i^^'^ 




i , 


^_ 




■'|!i.Li^. ... ' ' ' 


1 1 |,||IML:...1.^.... .J:.,. ,„r' , ,J 


Oor. Steel 






QL 


ELEVATION 






3-0 c. to c. 








J-r 




SECTION 




r 


1- 


ixr ^ 


t— / . 1 1 






jT^"'"^*^"^ 


t-l ^t! =* ^ ^ '! k\\ k 1' — ' 

1 |i 1! II 1 II 1 




' f^ 1 //' " « "*< // II // ' Ji 
}*-^+or-*|«---^H — Glasi*---*!!*--- Glass- -->!(*- — Glass — X — Glass— --»W-*ii*- 


1 


U. _ 'XVm riliiaa llfnntlna nnH d.i£-' *l 






PliAN 






Besign shown is for Continuous Fixed Sash in Cor. Steel 


sides. Make sasli | 


and sill of white Pine, planed on all exposed sides. 
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CONTINUOUS SLlDINa 5A5H. 



SECTION 



PLAN 

Design shown is for sliding: sash in corrug^ated steel sides. 

Make frames and sash of white pine, excepting spiking^ and hlocking pieces, 
which are to be of spruce, hemlock or Xorway pine, planed on all exposed 
sides. The stop used for roller track, is to be hardwood. 

Call, for operating device, as desired. 
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i..^ 



del 



■m 



Flashing 
Purlin 



-^ 



d 


Top Uail 
Muntins_> 











Electing Uail 

1 r 



Dimension of sash determined 
by number and size of lif^hts. 



C4Muntins J 



Usual sizes of lig^hts 10 k i^VlS x IS/ 
10 X 14 and is'x 14'/ No. 2 American 
glABB, single strength. 

For lights larger than is'x 14' use 
double strength glass* 

I II 



Bottom Rail 



37* 



iUU 



Purlin 






rr 



Purlin 



-Cor. Steel 



Trim sheet under/ 
'Window in field 



i las 



1x3x6 
block 



Pulley 



^ 



OS 





t 






___t_ 



8 sill 



A lag 
screws 



ELEVATION 



SECTION 




1 ^ round 



'**j?>2^' 



-Glass— ^j*--- Glass--->1'*-— Glass --^-,>i^ IX 

j«- W--^Glas8,-Muntins-and-4)i >i 

4'- o"Max. ' 

PL.AN 



Desi^^n shown is for a window firame with counterbalanced sash in corrugated 

steel sides. 
3iake frame and sash of white Pine, except spiking and blocking pieces, which 

are of Spruce, Hemlock or Norway Pine planed on all exposed sides. 



This design for sash having both dimensions not greater than 4- o!' 



05 



Digitized by 



Google 



COUNTERBALANCED WINDOWS 




n 



Muntin 



Meeting[Ball 



Dimension of sash determined by 
number and size of lights 



Muntin 



Usual sizes of lights, 10 x 12, 12 x 1«, 
lo'x 14rand is'jt uVNo.S American 
glasS) single strength 
For lights larger than 13 x 14 use 
double streugtli glass. 



Bottom Rail 



Mf 



s 

I 

3 



Furlin 




Wx ?^' ^parting stripK ^ « ^ I'l^ round 

-*p — Glass— 4— ^>i a ' 

♦. ^^^ Glass, Muntins and-4>^'- H 

4'-l"3Iiu, 

PLAN 



SECTIOX^ 



This deslg^n for sash. 
haying: one dimension not 
less than 4' - l'/ 



Desigrn shown is for a window ft*ame with counterbalanced sash in corru|?a.tea steel 
sides. 

Mal£e fk*anie and sash of white Pine, except spiking and bIocl£ing pieces, which are of 
Spruce, Hemlock, or Norway Pine, planed on all exposed sides. 
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DOUBLE HUNQ, WEIGHTED WINDOWS. 



d 



jCov, Stool 

'FlasKing 



q: 






Purlin 



Top Kail 



Muntin 



leeting Rail 



Dimension of ttash determined 
by number and size of lig^Ixts. 



L-l 



Usual sizes of lis^Iits, 10"x 13," 
12" X 12," 10"x 14'; and 18 "x 1< 
No. 2 American glass, single 
Strengtii. 

For lights larger tlian lS''x 14" 
use double strengtii glass. 



ZJ 




I 



Trini sheet undei 
window in field 



■ Cor. Steel 
EliEVATION. 



1>?X4^' 




sk 



id 

r 



ag- 



SECTrON. 



''^^11 ii i ' i T" ^'H round ^^^ ^ * ^ «. 

-« It- 1— u — ;p-)-( ^* This design for sash 

^ . , ,,'' ■ ii^' ii^' I H"- ^/*i j having both dimensions 

j5r.»--4H^-4'7r-Glass---^ Otl^^-^^^^^^ not gl^eater than 4-o:' 

IH l*--^ . Glass, Muntins, and 4>i5* 4'-0*'l»IaxjM • 

PLAN. 

Design shown is for a windoiir frame with double hung weighted sash in cor. steel 
siding. Make sill and casings of whfte pine; Jambs and parting strips of hard pine; 
isp iking pieces and blocks of Spruce, JSemlockor Norway Pine, planed on all exposed 
isides. 
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DOUBLE HUNG, WEIGHTED WINDOWS. 



^Cor. Stoel 
\M t*-na8hlng 







Dimension of sash determined 
by number and size of ligl\ts. 



Usual sizes of lights, 10"x 13," 
158" X 13," 10"x 14',' and 13 "x 14,' 
"So, 2 American glass, single 
Strength . 

For lights larger than 13" x 14" 
use double strength glass. 



Bottom Bail 



r"]l^ 



m 



■lilt 



Purlin 



Cor. Steel 
ELEVATION. 






^ X ^parting strip\ -f ^ ^^ 



•*— ---M *—^ h ;; !— H —i-l 



_->k 



liagscrev 
3'block 



[ortised 
Puljley 






c3 







l^'lAg- 
„ screw 
ill 



SECTION. 



3 
round 



h,*i^ -^rW^ -»^, - - -Glass H* - - -Glass- - - >k - - -Glass- - ^.^..^\£^ii ,^ 

ri- -^*-W- Glass, Muntins, and 4>j^-4-l Mln.-^ 
PI.AN. 



This design for sash 
having one dimension 
not less than 4-l'.' 



Design shown is for a window frame with double hung weighted sash in cor. steel 
siding. 3Iake sill and casings of white pine; Jambs and parting strips of hard pine; 
ispiking pieces and blocks of Spruce, Hemlockor Norway Pine, planed on all exposed 
.jsides. 
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all doorB orer H-O wide to have two or more ceuter stiles 



Section A-A 




Meeting strips for Meeting strip for 
double sliding doors, double swing doors. 



Doors may be eitlier slide or mwlngi, Blldlnc doors should 

be 4*wlder and s'hlcber tbsn clear opealnc between Jaubs . 

All doors under 6-0' wide to have 1^ stiles and rails. 

All dbors over 6-0* wide to b'ave 1^' stiles and rails. 

All stiles and rails to be halved or mortised and tenoned 

toieetber. 

Doors to be made of white pine 

ir doors are to be covered with tin or sheet metal they are 

to be made of two or more thicknesses of 76 matched white 

pine sheathinc not ovex 4* wide, laid diagonally and put 

tocether with wroufht nails well clinched.. 



Design for door up to Design for doora over 3-o'k 7-0 
3-o'x Y-^" OAd up to 6-O'wide 
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CORRUGATED SHEETING FOR BUILDINGS 
AND ROOFS. 



Two kinds of corrugated sheeting are used in cover- 
ing buildings — the flat, which is to be painted, and the 
galvanized. In the United States sheets both flat and 
corjugated are made by the mills to fulfil the standards, 
fixing the gage, thickness and weight per square foot, 
approved by act of Congress, March 3, 1893. They 
are as follows : 





ThICKxNESS 
IN IXCHES. 


WEIGHT PER 


SQUARE FOOT. 


Gauge No, 


Flat Sheets. 


Corrugated Sheets. 




Black. 


Galvanized. 


Black, Painted 


Galvanized. 


16 


.0625 


2.50 


2.66 


2.75 


2.91 


18 


.0500 


2.00 


2.16 


2.20 


2.36 


20 


.0375 


1.50 


1.66 


1.65 


1.82 


22 


.0313 


1.25 


1.41 


1.38 


1.54 


24 


.0250 


1.00 


1.16 


1.11 


1.27 


26 


.0188 


0.75 


.91 


0.84 ' 


0.99 


28 


.0156 


0.63 


,79 


0.69 


0.86 



The weights of corrugated in the above table are 
for the standard corrugations, 2 J inches wide approxi- 
mately, and 4 of an inch deep. 

The standard slope for roofs covered with corrugated 

sheeting is six inches to the foot The sheeting should 

not be used on roofs having a slope of less than four 

inches to the foot, unless special provision be made to 

make laps tight. The sheeting is placed directly on 
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CX)RRUGATED SHEETING FOR BUILDINGS AND ROOFS. 



Siding. 



Straps 



Clincli Rivets. 



purlins spaced proper distances qjpart, or may be laid 
directly on wood sheathing, which covers the entire 
surface of the roof. When the corrugated sheeting 
rests on purlins, the gages commonly used are No. 20 
and 22. 

Corrugated sheeting for siding of buildings is attached 
the same as roofing, directly to the purlins or nailed to 
wood sheathing. If purlins are used, the gages com- 
monly specified are Nos. 22 and 24. One gage lighter 
being used for the siding than is used for the roofing 
for the same building. 

Whenever possible, particularly for roofing, sheets 
should be arranged to span at least two purlin spaces. 

Fastening for Corrugated Sheeting. 

Various methods of fastening the corrugated sheet- 
ing to purlins on the sides and roofs of buildings are 
shown on the accompanying standard illustrations, pages 
No. 58 and 59, and in a general way is shown the dif- 
ferent conditions under which the different methods of 
fastening should be employed. 

Straps made of band steel I inch wide are used to 
fasten the sheeting to purlins made of all the rolled 
shapes, but usually are to be applied for fastening the 
sheeting on roofs where channel, I Beam or Z-bar pur- 
lins are used. These straps pass around the purlins, 
and are riveted at both ends to the sheets, or they may 
be fastened by bolts specially made for such purpose. 
Two of these straps should be used for each sheet on 
each purlin, or practically 12 inches apart. 

Clinch rivets are commonly used for attaching corru- 
gated sheeting to angle iron purlins. These rivets are 

made of wire with a special head which fits the top of the 
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CORRUGATED SHEETING FOR BUILDINGS AND ROOFS. 

corrugation and, as indicated on pages Nos. 58, are put 
through the sheets close to the upper face of the angle 
purlin and clinched around its lower edge. The saine 
fastening is used for siding where angle purlins or girts 
are employed. Three or four of these clinch rivets 
should be used for each sheet on each purlin or girt, 
spacing them practically 6 inches apart for roofing and 
8 inches for siding. 

Clips and bolts are used for fastening corrugated cups and bous. 
sheeting to channel, I Beam or Z-bar purlins, where 
straps or clinch rivets cannot be conveniently employed, 
or when steel sheeting is lined with an asbestos anti-con- 
densation lining. The clips are made of flat steel, li 
inches wide, about 2i inches long, and are slightly 
crimped at one end to go over the flange of the purlin. 

One bolt is used on each clip, and this bolt is made 
of the same diameter of wire, and has the same head 
made to fit the top of the corrugations as the clinch 
rivets. These clips and bolts are spaced 6 inches 
and 8 inches apart, the same as the clinch rivets. 

Edges of sheets where side laps are made are usually 
riveted every 12 inches. 

All fastenings should be securely applied, and the 
sheeting brought to snug bearing on purlins and at all 
joints. 

In all cases the bolts or rivets fastening the sheeting 
to the purlins or girts should go through the tops of 
the corrugations. 

Flashing, Ridging, Capping and Cornices, 

Flashing, ridging, capping and cornices should 
always be used to cover up the joints in sheeting, and 
make the structure weatherproof. Flashing, when used 
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CORRUGATED SHEETING FOR BUILDINGS AND ROOFS. 



where the slope in the sheeting changes direction, 
should be of sufficient dimension and so arranged that 
at least three inches vertical height is obtained between 
the edge of the flashing and the end of the corrugated 
sheeting. Vertical seams of all flashing should be 
closely riveted, and the horizontal edges of the flashing 
should be securely riveted to the corrugated roof or 
side sheeting. 
Ridging Ridging should be placed covering the apex of all 

roofs, and where buildings are of ordinary size standard 
ridge roll should be used. 
Corner Capping. Comcr Capping is either bent, plain edge flat steel, 
or bent flat steel, with the edges terminating in a small 
scroll to keep the capping well in line, or corrugated 
sheeting may be turned around the corners neatly, thus 
closing up the oi>ening where the two vertical surfaces join, 
coniices Comiccs aloug the eaves and the gable ends of build- 

ings may be finished in various ways. The two usual 
methods employed for both eaves and gable ends are 
shown on pages No. 58, 59 and 60. If desired, a 
molded cornice can be used, made of such a form to fit 
the projection of the purlins, and of dimensions com- 
mensurate with the size and character of the building. 

Gutters and Conductors. 

Gutters and conductors are made of various dimen- 
sions, styles and forms. Three eave gutters in common 
use are sketched on page No. 68. Conductors are 
made of plain sheets with round cross-section, and 
corrjugated of either round or rectangular cross-section. 
The round conductors are more commonly used. 
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Ventilators. 

Openings in ventilatoi'S may be fitted with shutters, 
sash, or with louvers. 

Shutters are made of angle iron frames covered 
either with flat, crimped or corrugated sheets. These 
shutters are hinged at the top, and may be operated by 
a straight lever device, by means of cord and spring, 
or operated by means of any of the worm gear toggle 
arrangements which are commonly used in various loca- 
lities for such purposes. Any device which will easily 
open and close the shutter, and at the same time securely 
hold it in any position in which it may be placed, will 
fulfil the required conditions. 

Louvers are usually made in two different ways. The 
louver shown on page No. 60 as the Shiffler Louver is 
one which is commonly used in the Pittsburg District, 
while the other form, known as the Berlin Louver, has 
been used in the East. 

Tubular ventilators of various kinds are often em- 
ployed in place of monitors for roof ventilation. These 
tubular ventilators are made of various dimensions, of 
galvanized or other sheet metal, and are usually placed 
along the ridge line of the roof. For proper ventilation 
of the building, it is customary to estimate that one 
square foot of ventilator area will ventilate 300 to 400 
square feet of floor area, depending on the character of 
building to be ventilated. 
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Sox Skylights. 



O)ntinuou8 
Skylights. 



J)oors. 



Skylights. 

When skylights are placed in roofe of structures, 
two types are used : 

Box skyliglits covering a small area are placed in 
the slope of the roof at proper intervals. These are 
placed on a curb raising the glass above the roof line. 

Continuous skylights are made in an extended strip 
of a width sufficient to properly light the building 
interior. These are placed in the slope of the roof, 
preferably at the ridge. 

Ribbed glass is used extensively for skylight work 
in thicknesses varying from i inch to f ilich. The 
glass is supported by steel bars, either solid special rolled 
sections, or made of sheet metal properly formed to 
receive the glass. The supporting bars are spaced 
about 20 inches apart, to suit the sheets of the glass, 
which comes in sheets about 20 inches wide, and not 
more than 8 feet long. 

Doors and Windows. 

Steel doors for corrugated steel buildings are made 
by covering an angle iron frame with corrugated sheet- 
ing, usually the same quality as the building siding. 

Fireproof doors are sometimes constructed of two 
or more thicknesses of matched pine sheathing, covered 
on both sides with flat sheet steel or tin. 

Wood doors are usually constructed of matched 
pine sheathing fastened to a well built frame, as shown 
in the details on page No. 69. Stock w^ood doors up to 
3 feet wide can be procured of manufacturers, and are 
usually made of white pine with molded panels. Small 
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single doors up to 4 feet wide should be detailed to 
swing on hinges, and large doors, both single and 
double, should be arranged to slide sidewise on over- 
head trolley tracks with adjustable hangers, or to lift 
upwards between vertical guides, counterbalanced by 
weights attached to ropes passing over sheaves. 

Doors should be detailed to suit the conditions they 
are to fill, and the openings they close. • 

The different types of windows ordinarily used in windows. 
the sides of buildings, constructed with corrugated 
sheet siding, are shown on pages No.61to68.The sash 
and frames are constructed of white pine, and the 
glazing is usually No. 2 or A quality, American glass, 
single or dc>uble strength, depending on the size of the 
lights. The sizes of glass commonly used are 10 inches 
by 12 inches, 12 inches by 12 inches, 10 inches by 14 
inches and 12 inches by 14 inches lights. 

In the sides of buildings where light is to be ob- 
tained and no ventilation desired the continuous fixed 
sash is used. See page No. 63. 

If a maximum amount of light is desired and venti- 
lation is to be obtained, the continuous sliding sash can 
be used. See page No. 64. This detail allows one- 
half of the window area to be opened. 

In the sides of monitors and sometimes in the sides 
of buildings, swing sash are used. See page No. 62. 
These should be carefully made and fitted, and operated 
by a device that will hold them securely in any position. 

Two kinds of single windows with two sash each 
are shown by the sketches. 

One is the Counterbalanced Window, where one 

sash balances the other. See page No. 65. 66. Two sizes 

are shown varying by thickness of sash for two sizes of 

windows. 
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Another is the Double-Hung Weighted Window, 
where each sash is balanced by weights, also arranged 
for two sizes of openings. See page No. 67 to 68. 

The styles of windows shown on illustrations, 
will fulfil all the requirements desired for ordinary 
factory or mill building construction. For windows 
in brick walls the frames need only to be modified 
slightly to suit the usual details for brick work. 

Corrugated Steel Arches. 

Curved or arched corrugated sheets are used for 
arches between rolled beams, forming a support for con- 
crete filling. The steel is ordinarily the standard 2J 
inch corrugation, and gages are Nos. 16, 18, and 20, 
depending on the superimposed load and the length of 
span. The rise of the arch should not be less in inches 
than the span in feet, and should be determined by the 
depth of beam supports and the thickness of material 
allowed over crown of the arch, varying from 2 to 4 
inches. Beams are spaced for this construction from 
4 to 7 feet apart. 
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The standard size of sheet shall be 24 by 36 inches, Sizeof sheeL 
with two border lines i and 1 inch from the edge 
respectively. See page 49. 

Small sheets shall be used for beams, pins, eye-bars, 
etc. Special forms are provided for these sheets. 

The title shall be arranged uniformly for each con- Title. 
tract near the lower right-hand corner of the sheet. 
See pages Nos. 49 and 51. 

A stamp is provided for the contract, sheet number, 
etc. It shall be applied in the lower right-hand corner 
of the sheet. The name of the draughtsman in charge 
of the work shall appear in full, others with initials 
only. See page No. 49. 

Detail drawings shall as a rule be made in scale i Scaie. 
or 1 inch to the foot ; for large plate and lattice girders 
i and J inch may be used. Larger scales, such as IJ 
and 3 inches to the foot, are permissible only for show- 
ing certain complicated details or for machine work. 

Large sheets shall be neatly and carefully made to General Ruiea 
exact scale. 

Members shall be detailed in the position which they 
occupy in the structure, i. e., horizontal members shall 
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be shown lengthwise, and vertical members crosswise on 
the sheet. Inclined members (and vertical ones when 
necessary on account of space) may be shown length- 
wise on the sheet, but then always with their lower end 
to the left. 

Avoid notes as much as possible. Where there is 
the least chance for ambiguity make another view. 

Show all elevations, sections and views in their proper 
position — looking toward the member. Place the top 
view directly above and bottom view below the eleva- 
tion. • The bottom view shall always consist of a hori- 
zontal section seen from above. 

In sectional views the web or gusset plates shall 
always be blackened. Angles, fillers, etc., shall be 
cross-hatched, but only when necessary on account of 
clearness. In a plate girder for instance, it is not 
necessary to cross-hatch all the stiflfeners and fillers in 
the bottom view. 

Holes for field connections shall always be blackened, 
and shall, as a rule, be shown in all elevations and 
sectional views. Rivet heads shall be shown only 
when necessary ; f i., at the ends of members, around 
field connections, when countersunk, flattened, etc., etc. 

In detailing members which adjoin or connect to 
others in the structure, part of the latter shall be shown 
in red, sufficiently to indicate the clearance required or 
the nature of the connection. Plain building work is 
exempt from this rule. 

When part of one member is detailed same as an- 
other, figures for rivet spacing, etc., shall not be repeated ; 
refer to previous sheet or sheets, bearing in mind that 
these must contain final information. It is not per- 
missible to refer to a sheet, which in turn refers to 
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another. Main dimensions, which are necessary for 
checking, such as c. to c. distances, story heights, etc., 
shall be repeated from sheet to sheet. 

Holes for field connections must always be located 
independently, even if figured in connection with 
shop-rivets; they shall be repeated from sheet to sheet 
unless they are standard, in which case they shall be 
identified by a mark and the sheet given on which 
they are detailed. 

A diagram in small scale, showing the relative posi- 
tion of the member in the structure, shall appear on 
every sheet. The member or members, which are 
detailed on the sheet, shall be shown in black, and the 
rest in red ink. Plain building work is exempt from 
this rule. 

The quality of material, workmanship, size of rivets, 
etc., shall be specified on every sheet as far as it refers 
to the sheet itself. Standard workmanship, such as 
milling and tight fit of stiffeners, milling ends*of col- 
umns, etc., etc., shall not be specified on drawings. 

Each piece which is shipped separately shall have sJJtemf 
a shipping mark. These marks shall consist of capital 
letters and numerals, or numerals only ; no small letters 
shall be used except when sub-marking becomes abso- 
lutely necessary. The letters R. and L. shall be used 
only to designate " right '' and " left." Never use the 
work "marked" in abbreviated form in front of the 
letter, f. i., "3 Floorbeams, mk. G4;" say "3 Floor- 
beams G4.'' 

Pieces which are shipped bolted on to a member 
shall, as a rule, also have a separate mark in order to 
identify them should they for some reason or another 
become detached from the main member. The drawing 
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shall specify which pieces are to be bolted on for ship- 
ment, and the necessary bolts shall be billed. 

A system of assembling marks shall be established 
for all small pieces in a structure which repeat them- 
selves in great numbers. These marks shall consist of 
small letters and numerals or numerals only; no capital 
letters shall be used ; avoid prime and sub-marks, such 
as m'a. 

For all lettering use plain letters, see pages Nos. 49 
to 57. For title, main dimensions and for all marks, 
particularly shipping marks, use heavy type. Red ink 
(Winsor & Newton's Carmine) shall be used for dimen- 
sion, reference lines, etc. 

Conventional signs for rivets are shown on page No. 
18. Countersunk rivet heads project i"; if less height 
of heads is required, drawings shall specify that they are 
to be chipped, or that they must not project more 
than iV'. 

Flattened heads project from f" to ^ ' ; if less height 
of heads is required, they shall be countersunk. 
Steel in section shall be shown thus, ?Bgggggg or ■■■ 

Cast-iron thus. 

Cast-steel ,.; thus, 

Phosphor bronze or brass thus, tzzzzi. 

Shop bills shall be written on special forms provided 
for the purpose. When the bills appear on the draw- 
ings as well, they shall either be placed close to the 
member to which they belong or on the right hand side 
of the sheet. 

When the drawings do not contain any shop bills, 
these shall be so written that each sheet can have its 
bills attached to it, if desired ; i. e., one page of shop 
bills shall not contain bills for two sheets of drawings. 
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In large structures, such as Elevated Eailroads, 
Viaducts, etc., which always are subdivided into ship- 
ments of suitable size, both mill and shop bills must be 
written separately for each shipment. 

In writing the shop bill, bear in mind that it shall 
serve as a guide for the laying out and assembling of 
the member, besides being a list of the material re- 
quired. For this reason members which are radically 
different as to material shall not be bunched in the 
same shop bill, neither shall pieces which have different 
marks be bunched in the same item, even if the mate- 
rial is the same. 

The main material in a member shall be billed firsts 
followed by the smaller pieces. It is generally a good 
practice to begin at the left end of a girder, or at the 
bottom of a post or column. Do not bill first all the 
angles and then all the flats ; when f. i. the end stiffeners 
in a girder are billed, the fillers belonging to them 
shall follow immediately after the angles, and so on. In 
a column each different bracket shall be billed complete 
by itself. 

When machine-finished surfaces are required, the 
drawing and the shop bill shall specify the finished 
width and length of the piece, proper allowance for 
shearing and planing being made in mill bill. When 
the metal is to be planed as to thickness, the drawing 
and shop bill shall specify both the ordered and the fin- 
ished thickness, f. i., one pi. 12"x l^"x V 6" planed to i". 

Flats and universal plates over 4" in width should 
be ordered in even inches ; flats under 4" should be 
ordered by i" variation in width. Flats J" and under 
in thickness are very difficult to secure from the mills, 
and should be avoided if possible. 
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Every contract embracing diflferent classes of work 
shall have a subdivision for each cla^. These sub- 
divisions will be furnished by the Ch. Eng. of the dis- 
trict. Drawings, shop and shipping bills must be 
kept separate for each division. 



Geneial Rules. 



Plate Girder Bridges. 

As soon as a plate girder span is taken in hand, it 
shall be laid out in regard to location of web splices, 
stiffeners, coverplates, and in a through span, floor- 
beams and stringers, so that the material can be ordered 
at once if required. 

Locate splices and stiffeners with a view of keeping 
the rivet-spacing as regular as possible ; put small frac- 
tions at end of girder. 

Stiffeners, to which cross-frames or floor-beams con- 
nect, must not be crimped, but shall always have fillers. 
The outstanding leg shall not be less than 4", gauged 
2i" ; this will enable cross-frames or floor-beams to be 
swung in place without spreading the girders. 

The second pair of stiffeners at the end of girder 
over the bed-plate shall be placed so that the plate will 
project not less than 1" beyond the stiffeners. 

Always endeavor to use as few sizes as possible for 
stiffeners, connection plates, etc., and avoid all unneces- 
sary cutting of plates and angles. For this purpose 
locate end holes for laterals and diagonals so that they 
can be sheared in a single operation. 
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In spans on a grade, unless otherwise specified, put 
the necessary bevel in the bed-plate and not in the 
base-plate. 

In short spans, say up to 50 feet, put slotted holes 
for anchor-bolts in both ends of girders. 

In square spans show only one-half, but give all 
main dimensions for whole span. 

In skew spans show whole span ; when panels in 
one-half of span are same as in other half, give the 
lengths of these panels, but do not repeat rivet-spacing, 
except where it differs. 

In the small scale diagram, which shall appear on 
every sheet, unless span is drawn in full, show the posi-^ 
tion of . stiffeners, particularly those to which cross- 
frames or floor-beams connect. 

On top of sheet show top view of span, with cross- Deck spang. 
frames, laterals and their connections complete, the 
girders placed at right distance apart. 

Below this view show the elevation of the far girder 
seen from inside, with all field holes in flanges and 
stiffeners indicated and blackened. 

At one end of the elevation show in red the bridge- 
seat and back wall, give figures for distance from base 
of rail to top of masonry, notch of ties, depth of girder, 
thickness of base-plate and of bed-plate or shoe. When 
the other end of girder has a different height from base 
of rail to masonry, give both figures at the one end, 
and specify " for this end " and " for other end.'' 

If span has bottom lateral bracing, a bottom view 
(horizontal section) shall be shown below the elevation. 

When no bottom laterals are required, show only 
end or ends of lower flange of girder, giving detail of 
base-plate and its connection to the flange. Detail the 
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bed-plate separately, never show it in connection with 
the base-plate. 

Cross-frames shall, whenever possible, be detailed on 
the right hand of the sheet in line with the elevation. 
The frame shall be made of such depth as to permit it 
being swung into place without interfering with the 
heads of the flange-rivets in the girders. Always use a 
plate, not a washer with one rivet, at the intersection of 
diagonals. 

In skew spans it is always preferable to have an 
even number of panels in the lateral system. 
Through Spans. Sliow ou top of shcct an elcvatiou of the far girder, 
seen from inside; below this view show a horizontal 
section of span, seen from above with lateral system 
detailed complete. It is generally best to show floor- 
beams and stringers in red in this view and detail them 
on a separate sheet. 

The stiflfeners in a through span should always be 
arranged so that the floor system can be put in place 
from the centre towards the ends. 

What is said under " deck spans " about showing 
bridge-seat, back wall, detailing bed-plate separately, 
etc., applies to through spans as well. 



Truss Bridges. 

General Rules. Before any details are started all c. to c. lengths of 

chords, posts, diagonals, etc., shall be determined, and 
sketches made of shoes, panel-points, splices, etc., so 
that the material can be ordered as soon as required. 
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If not Otherwise specified, camber shall be provided 
in the top chord by increasing the length i" for every 
10 feet. This increase in length shall not be consid- 
ered in figuring the length of the diagonals, except in 
special cases, as directed by the engineer in charge. 
Half the increase in length shall be considered in fig- 
uring the length of top laterals. 

Particular attention must be paid to what is said 
under " General Rules," on page No. 79, about showing 
part of adjoining member in red, and about small scale 
diagram on every sheet. 

For every truss bridge an erection diagram shall be 
made on a separate sheet, giving the shipping marks of 
the different members and all main dimensions, such as 
c. to c. trusses, height of truss, number and length of 
panels, length of diagonals, distance from base of rail 
to masonry, from centre of bottom chord or pin to ma- 
sonry, etc., etc. Give further size and number of bars 
in bottom chord and diagonals, size and grip of pins, 
and show in larger scale the packing at panel points. 
State also any special feature which the erector needs 
look out for, and give approximate weight of heavy and 
important pieces when their weight exceeds five tons. 
If in any place it is doubtful whether rivets can be 
driven in the field, the erection diagram and also the 
detail drawings shall state that " bolts may be used if 
rivets cannot be driven." A list giving number and 
contents of drawings belonging to the bridge shall also 
appear on the erection diagram sheet. 

In square spans, not too large, show the left half of Lattice Bridges 
the far truss, seen from inside, and detail all members 
in their true position, making the skeleton one-half the 
scale of the. details. 
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In skew spans, not symmetrical, show the whole of 
the far truss. 

In large spans detail every member separately. 
When detailing web members bear in mind that the 
intersection point on the chord must not be used as a 
working point for a member which stops outside of the 
chord. A separate working point, preferably the end 
rivet, must be established on the member proper, and 
tied up with the intersection point on the chord. 

The clearance between the chord and a web member 
entering same shall, whenever possible, not be less than 
J" in heavy and ,V' in light structures. 

Members shall be marked with the panel points 
between which they go, f. i.. End post LO-Ul ; 1st post 
Ll-Ul ; top chord U1-U3, etc., etc. See diagram^ 
page No. 50. 
"°MdS^^ In pin-connected bridges detail the left half of the 
far truss, every member by itself. It is generally best 
to commence with the end post, showing it lengthwise 
on the sheet with the lower end to the left, then the 
first section of the top chord, and so on. 

The packing at panel points shall, whenever pos- 
sible, be so arranged that, besides the customary allow- 
ance of ^" for every bar, a clearance of not less than 
f" can be provided between the two sides of the chord. 
When more than two pin plates are used, ^" should 
in addition be allowed for each plate. 

Members shall be marked same as for lattice bridges, 
with the panel points between which they go, except 
. the posts, which are best marked with letters and nu- 
merals. See diagram, page No. 50. 
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Office Buildings, Factories and Warehouses, 

The different sheets shall be numbered consecu- Numbering oi 

Sheets. 

tively, whether large or small. No half numbers are 
permissible except in emergency cases. It is always 
well to arrange the numbers so that the sheets follow in 
the order in which the material is required at the 
building. The following is generally a good order : 

Floor Plans for all floors, 

Column Schedule, 

Cast-iron Bases for Columns, 

Foundation Girders, 
" Beams, 

First tier of Columns, 

Riveted Girders, connecting to first tier of Columns, 

Beams " " " " " " 

Miscellaneous material for above. 

Second tier of Columns, etc., etc. 

Floor plans shall, as a rule, be made in scale i" to Floor pimw. 
the foot, see page No. 53. A separate plan shall be 
made for each floor, unless they are exactly alike. 

Columns shall be marked consecutively with nu- 
merals, the word Col. always appearing in front of the 
numeral, f i., " Col. No. 20." The* architect or engi- 
neer has generally on his drawings adopted a system of 
marking for the columns, which should be adhered to, 
unless altogether too impracticable. 

Riveted girders shall be indicated with two (2) fine 
lines when they have cover plates, and with four (4) 
fine lines when they have no cover plates. They shall 
be marked consecutively with numerals, using same 
marks for girders which are alike. 
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Beams and channels shall be indicated with one 
single heavy line. They shall be marked same as 
girders, with numerals, using same marks when alike. 

Tie rods shall be indicated with one single fine line; 
they need not have any marks. 

The marking system shall be as uniform as possible 
for the different floors, i. e., a beam which goes between 
columns No. 2 and No. 3 shall be marked with the 
same numeral throughout all the floors. 

All figures necessary for making the details shall, as 
a rule, appear on the floor plan, care being taken in 
writing same to leave room for the erection marks, 
which must be printed in heavy type above the line or 
lines representing a beam or girder. 

For every large building a schedule of the columns 
shall be made before the details are started. See page 
No. 52. 

Each column, even should several be alike, shall 
have a separate space, in which shall be given the ma- 
terial and finished length. 

As soon as the detail drawings for one tier of col- 
umns are finished the sheet numbers shall be inserted 
as shown on sample schedule, making the schedule 
serve as an index for the column drawings. 

Columns shall, whenever possible, be drawn stand- 
ing up on the sheet as they appear in the building. If 
it becomes necessary to draw them lengthwise on the 
sheet, the base shall be to the left. 

Particular attention shall be paid to establishing a 
marking system for brackets, splice-plates, etc. A sum- 
mary of all these standard pieces shall be made for each 
tier and sent to the shop as early as practicable, in order 
that they may be gotten out before the main material is 
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Riveted 
Girders. 



taken up. The material for the small pieces shall, as 
far as possible, be chosen from stock sizes. 

Columns shall be marked with the number of the 
floor between which they go; f. i.. Col. No. 4 (1-3). 
The lower tier is best marked " Basement Tier." 

Girders shall be marked with the number of the 
floors, not with letters, unless specially requested ; f. i., 
"2dFloor, No. 5." • 

What is said under columns about marking system 
for standard pieces applies to girders as well. 

When a girder is unsymmetrical about the centre 
line, and a question may arise how to erect it, one end 
of the same shall be marked with the number of the 
column to which it connects, or with North, South, East 
or West. 

Girders must not be bunched together for the dif- 
ferent floors more than to meet the requirements in the 
field ; i. e., they must correspond to the tiers of columns 
as they will be erected. . 

Beams shall be drawn on the standard forms pro- 
vided for the purpose, see pages Nos. 54 to 57. They 
need not be drawn to scale ; neat freehand sketches 
being allowed — in fact, desirable, where it will facilitate 
the rapid completion of the drawing without sacrificing 
clearness. 

Beams shall be marked same as girders with the 
number of the floor ; f. i.. One 12" x 40 lbs. I x 19'-3i", 
Mark 2d Floor No. 35. 

What is said under girders about marking one end, 
when not symmetrical around centre line, and about not 
bunching the different floors more than to meet the re- 
quirements in the field, applies to beams as well. 

Whenever possible use standard framing angles. 
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If it is deemed necessary to use 6" x 6" angles, punch 
both legs same as 6" leg of standard ; in 3i" x 3i" or 
4" X 3i" angles, punch both legs same as 4" leg of 
standard. It is not absolutely imperative that the 
gauge of the framing angles shall be standard as long 
as the vertical distance between the holes and in the 6" 
leg the horizontal distance (2J"), is kept standard. 

Holes for connections, tie-rods, •etc., shall be located 
from one end of the beam, preferably the left. If one 
end rests on the wall and the other end is framed, then 
figure from the latter end, be it right or left. This 
rule may be dispensed with in case of numerous holes 
regularly spaced in web or flange for connection of 
shelf-angles, buckle-plates, etc. 

The allowed overrun at ends of beams must always 
be indicated, either by giving figures or by showing 
wall bearing. 

Holes at end of beam for anchors are best figured 
from wall end, not connecting them with other figures. 

The distance between end holes in beams which 
connect through web or flange to columns, girders, etc., 
shall always be given. 

When framing angles are standard, do not give any 
figures for either shop or field rivets, except the distance 
from bottom of beam to centre of connection or to first 
hole in framing angle, and the horizontal distance 
between field holes. 

When special framing angles are used, the fact must 
be noted and figures given for gauges, etc. 

For standard connection holes in web of beam all 
figures required are the distance from bottom of beam 
to centre of connection or to first hole and the hori- 
zontal distance between holes. Whenever possible use 
standard punching as given on pages Nos. 9 and 10. 
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APPENDIX 

TO 

RULES FOR HAKINQ SHOP-DRAWINQS. 

Two methods may be employed in making shop-drawings for 
trusses in Mill Buildings or other structures, and for lattice girders 
in bridges. 

The First Method is to make the drawings so complete (see 
previous rules) that the templets can be made for each individual 
piece separately on the bench. 

The Second Method is to give on the drawings only sufficient 
dimensions to locate the interior of the member and the position of 
all pieces, leaving the details to be worked out by the templet- 
maker on the laying-out floor. 

Sufficient figures should be given to definitely establish the main 
laying-out points; generally these figures should be those locating the 
outside dimensions of the chord of a truss, the end depths or such 
heights as may be necessary to establish the general outside lines 
of the complete member. 

The interior pieces should be located by centre-lines correspond- 
ing to the gage lines of angles, or the centre of gravity lines of the 
pieces, as the case may be. 

The rivet-spacing should be given complete for all connections 
to membei-s not shown on the same sheet, in places where it becomes 
necessary to indicate clearance on opposite flanges, and for any con- 
nections which may be readily located from fixed points without 
employing any computation. 

All other rivet-spacing, such as the connections of web pieces 
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to gussets, and the lengths of interior pieces, may be indicated by 
scale, leaving the actual location of the rivets to be determined by 
the templet-maker. The drawing should, however, indicate the 
number of rivets to be used in each individual connection, and 
should also state the usual rivet pitch to be employed for the work 
shown on the sheet, as well as the minimum rivet-spacing allowed. 

No definite rule can be laid down as to which method should be 
employed ; but in general straight work, such as columns, plate 
girders, heavy lattice girders in buildings and chords, floor beams, 
and stringers in highway bridges, should be laid out by the first 
method. 

All roof trusses, light lattice girders and complicated work, such 
as towers, domes, hips and light lattice struts, should be laid out by 
the second method. 

Before deciding which of the two methods should be employed 
in any individual case, the templet-maker should be consulted as to 
the facilities for undertaking the work, as lack cf floor space in his 
shop may prevent the use of the second methml. 
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Points to be Observed in Order to Facilitate 

Erection. 

The first consideration for ease and safety in erec- 
tion should be to so arrange all details, joints and con- 
nections that a structure may be connected, made self- 
sustaining and safe in the shortest time possible. 

Entering connections of any character should be 
avoided when possible, notably on top chords, floor 
beam, and stringer connections, splices in girders, 
etc., etc. 

When practicable, joints should be so arranged as 
to avoid having to put members together by entering 
them on end, as it is'often impossible to get the neces- 
sary clearance in which to do this. 

In all through spans floor connections should be so 
arranged that the floor system can be put in place after 
the trusses or girders have been erected in their finnl 
position, and vice versa, so that the trusses or girders can 
be erected after the floor system has been set in place. 

All lateral bracing, hitch-plates, rivets in laterals, 
etc., should, as far as possible, be kept clear of the 
bottom of the ties, it being very expensive to cut out 
ties to clear such obstructions. 

Lateral plates should be shipped loose, or bolted on 
so that they do not project outside of the member, when- 
ever there is danger of them being broken off in un- 
loading and handling. 

Loose fillers should be avoided. They should be 
tacked on with rivets, countersunk where necessary. 

In elevated railroad work, viaducts and similar struc- 
tures, where longitudinal girders frame into cross girders, 
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shelf angles should be provided on the latter. In these 
structures the expansion joints should be so arranged 
that the rivets connecting the fixed span to the cross 
girder can be driven after the expansion span is in 
place. 

In viaducts, etc., two spans, abutting on a bent, 
should be so arranged that either span can be set in 
place entirely independent of the other. The same 
thing applies to girder spans of different depth resting 
on the same bent. 

Holes for anchor-bolts should be so arranged that 
the holes in the masonry can be drilled and the bolts 
put in place after the structure has been erected 
complete. 

In structures consisting of more than one span a 
separate bed-plate should be provided for each shoe. 
This is particularly important where an old structure is 
to be replaced ; if two shoes were put on one bed-plate or 
two spans connected on the same pin, it would necessitate 
removing two old spans in order to erect one new one. 

In pin-connected spans the sections of top chords 
nearest the centre should be made with at least two pin- 
holes. In skew spans the chord splices should be so 
located that two opposite panels can be erected without 
moving the traveler. 

Tie plates should be kept far enough away from the 
joints, and enough rivets should be countersunk inside 
the chord to allow eyebars and other members being 
easily set in place. 

Posts with channels or angles turned out and 

notched at the ends should, whenever possible, be 

avoided. 
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